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PROBLEM TO BE SOLVED: To dispose an operating lever of a 
control valve for height adjustment at the most appropriate 
position. 

SOLUTION: A control valve 8 for height adjustment is disposed 
between a conduit connecting a hydraulic cylinder 2 and an 
accumulator, and a hydraulic pump. The hydraulic cylinder 2 is 
extended and contracted by switching the control valve 8, and 
the height of a vehicle body frame 70 is thus adjusted. An 
operating lever 8a of the control valve 8 is provided projected 
from a side 71 of the frame forwarder with respect to a front 
axle. The area in front of as well as over the operating lever 8a 
is covered by a fender 61 F. As a result, the operating lever 8a 
can be operated while watching the expansion and contraction 
of the hydraulic cylinder 2, and the operating lever 8a is 
protected from flying objects. 
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* NOTICES * 

JPO and, NCIPX are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hydraulic power unit which generates a pressure oil, and the oil hydraulic cylinder which is 
prepared between the axle of a transit object, and a car-body frame, and adjusts the height of said car-body 
frame by the feeding and discarding of a pressure oil, The leveling valve which switches the feeding-and- 
discarding path of the oil to said oil hydraulic cylinder by actuation of a control lever at the time of car 
height adjustment, It is the wheel shovel which has the car height adjusting device equipped with the 
accumulator as which it connects with said oil hydraulic cylinder, and the oil hydraulic cylinder concerned 
is operated as a suspension. Said control lever is a wheel shovel which has the car height adjusting device 
characterized by being projected and prepared from the side face of said car-body frame ahead of a car from 
said axle. 

[Claim 2] It is the wheel shovel which has the car height adjusting device characterized by covering the car 
front of said control lever, and the car upper part with a fender in the wheel shovel which has the car height 
adjusting device of claim 1 . 

[Claim 3] The wheel shovel which has the car height adjusting device characterized by preparing the mark 
used as the index at the time of car height adjustment in said car-body frame which faced ahead [ car ] in the 
wheel shovel which has the car height adjusting device of claims 1 or 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the wheel shovel which has a car height adjusting device. 
[0002] 

[Description of the Prior Art] In order for the activity car which moves by the tired wheel to have a wheel 
shovel etc. in the inclination of transit[ high-speed ]-izing and to raise more the degree-of-comfort nature of 
the operator at the time of high-speed transit in recent years, the activity car equipped with the suspension 
device between the car body and the axle is indicated by JP,6-278438,A. By this activity car, the left and 
right laterals of a car body are equipped with the oil hydraulic cylinder of a double-acting type, those bottom 
rooms are connected through piping, a diaphragm and an accumulator are formed in the middle of that 
piping, and pin association of each cylinder rod of an oil hydraulic cylinder is carried out at the axle, 
respectively. And according to such a suspension device, vibration of the axle at the time of transit is 
absorbed and decreased, and a degree of comfort at the time of transit is raised. 

[0003] Moreover, the electromagnetic-control valve for car height adjustment switched to the activity car 
given in an official report mentioned above by the signal from the control imit mentioned later is prepared, 
an oil hydraulic cylinder is expanded and contracted by change-over of this electromagnetic-control valve, 
and adjustment of a car height is enabled. In a control unit, the difference between the set points beforehand 
determined as the detection value of the distance between the car bodies and axles which were detected by 
the distance detector is calculated, and a control signal is outputted to an electromagnetic-control valve 
according to the difference. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the activity car given [ above-mentioned ] in an 
official report, since the signal from a control unit adjusts a car height automatically, a configuration 
becomes complicated and cost goes up. Moreover, since car height adjustment is not necessarily performed, 
viewing the distance between a car body and an axle, when a distance detector breaks down, for example, 
there is a possibility of adjusting a car height accidentally. Therefore, as for car height adjustment, it is 
desirable to carry out viewing the distance between a car body and an axle by actuation from vehicle 
outdoor. 

[0005] However, in preparing the control lever of the control valve for car height adjustment in vehicle 
outdoor, there is a possibility that a control lever may be damaged by the debris from about [ that the 
operability becomes difficult ] and the front etc. Moreover, since the distance from a control valve to an 
accumulator affects the suspension engine performance when the control valve for car height adjustment is 
switched to a center valve position and a suspension circuit is formed, in order to fiiUy demonstrate the 
suspension engine performance (especially engine performance of an accumulator), it is necessary to take 
into consideration the physical relationship of a control valve and an accumulator. 

[0006] The purpose of this invention is to offer the wheel shovel which has the car height adjusting device 
which can arrange the control lever of the control valve for car height adjustment in the optimal location. 

[0007] 

[Means for Solving the Problem] It explains with reference to drawing 1 which shows the gestalt of 1 
operation, and drawing 6 -8. 

(1) The oil hydraulic cylinder 2 which invention of claim 1 is prepared between the hydraulic power unit 13 
which generates a pressure oil, and the axle 1 of the transit object 81 and the car-body frame 70, and adjusts 
the height of the car-body frame 70 by the feeding and discarding of a pressure oil. The leveling valve 8 
which switches the feeding-and-discarding path of the oil to an oil hydraulic cylinder 2 by actuation of 
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control-lever 8a at the time of car height adjustment, It is the wheel shovel which has the car height 
adjusting device equipped with the accumulator 7 as which it connects with an oil hydraulic cylinder 2, and 
the oil hydraulic cylinder 2 concerned is operated as a suspension. The purpose mentioned above by 
projecting and preparing a control lever from the side face of the car-body frame 70 ahead of a car from an 
axle 1 is attained. 

(2) In the wheel shovel with which invention of claim 2 has the car height adjusting device of claim 1, the 
car front of control-lever 8a and the car upper part are covered with fender 6 IF. 

(3) Invention of claim 3 prepares mark 73b used as the index at the time of car height adjustment in the car- 
body frame 73 which faced ahead [ car ] in the wheel shovel which has the car height adjusting device of 
claims 1 or 2. 

[0008] In addition, although drawing of the gestalt of implementation of invention was used by the term of 
above-mentioned The means for solving a technical problem explaining the configuration of this invention 
in order to make this invention intelligible, thereby, this invention is not limited to the gestalt of operation. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is the side elevation (part sectional view) of the wheel shovel with which 
this invention is applied. As shown in drawing 1 R> 1, a wheel shovel has a base carrier 81 and the 
revolving super-structure 83 connected with the upper part of a base carrier 81 possible [ revolution ] 
through the slewing gear 82. The working-level month equipment 84 (it is hereafter called the attachment) 
and driver's cabin 85 which become a revolving super-structure 83 from boom 84A, arm 84B, and bucket 
84C are prepared, and when an operator gets into [ the inlet port of a driver*s cabin 85 ], in case it gets off in 
a discharge location (A location), the gate locking lever 86 operated in a lock location (B location), 
respectively is formed in it. The chassis frame 70 (it is hereafter called a frame), and the hydraulic motor 88, 
the transmission 89, the driveshaft 90 and tire 91 for transit are prepared in a base carrier 81, and the driving 
force from a driveshaft 90 is transmitted to a tire 91 through an axle 1 and V, Before and after a frame 70, 
Fenders 61 F and 61 R are formed, respectively so that the upper part of a tire 91 may be covered, and the oil 
hydraulic cylinder 2 mentioned later is installed in the inside which is fender 61F by the side of before. With 
the gestalt of this operation, axle 1' on the backside is directly fixed to a frame 70, and the axle 1 by the side 
of before is connected with a frame 70 through the following suspension devices. 

[0010] Drawing 2 is drawing (view A Fig. of drawing 1 ) which saw from the base the wheel shovel with 
which this invention is applied, and drawing (front view of drawing 1 ) where drawing 3 looked at the base 
carrier 81 from the car front, and drawing 4 are the IV-IV line sectional views of drawing 2 mainly showing 
the installation condition of an accumulator 7. In drawing 2 , although an axle 1 is located just under an oil 
hydraulic cylinder 2, the illustration is omitted. The side plates 71 and 72 on either side with which the 
frame 70 has been arranged at the before [ a car ] side as shown in drawing 2 -4, It has the dark room 73 and 
the backplate 74 which were contacted by the side plate 71 and 72 order end face, respectively, the side 
plates 75 and 76 (as shown in drawing 4 , it is the cross-section abbreviation configuration for U characters) 
of the right and left which it was contacted by the backplate 74 and have been arranged at the backside [ a 
car ], and the superior lamella 77 contacted by the top face of each [ these ] plates 71-76. The right-and-left 
edge of dark room 73 protrudes rather than side plates 71 and 72, and fender 61 F are attached in the lug 
section 73a ( drawing 2 , 3 reference). 

[001 1] As shown in drawing 2 and 3, the right-and-left side plates 71 and 72 by the side of before are 
equipped with the bracket 3 of the pair estranged and arranged forward and backward, and the cylinder tube 
of the elastic oil hydraulic cylinder 2 is pinched rotatable between the bracket 3. Moreover, the tip of piston 
rod 2a is connected with the axle 1 rotatable through the pin 92. The end of a link 4 is connected with the 
method (drawing left-hand side) of Uichi Hidari of dark room 73 and a backplate 74 rotatable through a pin 
93, and the other end arrives at the center section (on the center line CL) of the axle 1 through opening 70a 
of the pars basilaris ossis occipitalis of a frame 70, and is connected rotatable through the pin 94. By this, as 
shown in drawing 4 , a pin 93 is used as the supporting point, a link 4 is rotated like an arrow head and an 
axle 1 mainly moves up and down to a frame 70 within the limits of telescopic motion of piston rod 2a. 
Moreover, by the case, a pin 94 is used as the supporting point within the limits of telescopic motion of 
piston rod 2a, and an axle 1 rocks. As shown in drawing 3 , notch 73c which has height 73b inside is 
prepared in the center of the lower part of dark room 73, and the head of a pin 94 can be seen from the car 
front. Nipple 94a for grease impregnation is prepared in the core of the head of a pin 94, and a car height is 
adjusted so that it may mention later, viewing the physical relationship (height relation) of this nipple 94a 
and height 73b of dark room 73. 
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[0012] As shown in drawing 2 , the oil hydrauHc cyHnder 2 on either side is connected through piping 5, and 
the accumulator 7 is connected in the middle of the piping 5 (center) through piping 6. The directional 
selecting valve 8 to which the location is switched is further connected to an accumulator 7 through piping 9 
by the manual operation of change-over lever 8a, and the directional selecting valve 8 is connected to the 
center joint 1 1 through piping 10. A directional selecting valve 8 is arranged in a link 4 at the reverse side 
(right-hand side) of car ******, and the accumulator 7 is arranged in the center of right and left immediately 
behind a link 4. The detail of a hydraulic circuit is later mentioned by drawing 6 . In addition, the hydraulic 
pump 13 and tank which are mentioned later are installed in a revolving super-structure 83 (refer to drawing 
1 ), at the time of car height adjustment, an oil hydraulic cylinder 2, an accumulator 7, etc. with which the 
pressure oil from a hydraulic pump 13 is set as the base carrier 81 through the center joint 1 1 are supplied, 
or an oil is discharged by the tank through a directional selecting valve 8 and a center joint 1 1 from an oil 
hydraulic cylinder 2. 

[0013] An accumulator 7 is the so-called diaphragm type which separates internal gas and an internal oil 
with diaphram, and has the about following descriptions as compared with the so-called bladder type 
accumulator which separates intemal gas and an internal oil by the bladder. That is, as for the diaphragm 
type, the whole has the circle configuration, and the height of a longitudinal direction is low compared with 
the bladder type. Moreover, what (this is henceforth called every length) a diaphragm type does not have 
constraint in a posture on the structure, and a longitudinal direction is turned in the direction of a vertical, 
and is arranged also for, and the thing (this is henceforth called every width) also for which a longitudinal 
direction is turned horizontally and arranged are possible. On the other hand, a bladder type is difficult to ** 
in using by carrying out every width on the structure. As shown in drawing 2 R> 2, with the gestalt of this 
operation, it carries by carrying out the accumulator 7 of a diaphragm type every width. 
[0014] As shown in drawing 4 , the right-and-left side plates 75 and 76 on the backside [ a frame 70 ] are 
formed in cross-section horseshoe-shaped, and the oblong tooth space is provided between a superior 
lamella 77 and side plates 75 and 76. Cross-section [ of L characters ]-like bracket 77a is welded to the 
inferior surface of tongue of a superior lamella 77 (refer to drawing 2 ), and leg material 40a united with the 
band 40 is concluded by bracket 77a with the bolt 41 . A band 40 is formed in the shape of an abbreviation C 
character, and the accumulator 7 is attached in the inside. A bolt 42 is inserted in the both ends of a band 40, 
the nut 43 is screwed in the bolt 42, when a bolt 42 is bound tight, a band 40 contracts and an accumulator 7 
is fixed by this. In addition, the lifting and holding of the piping 5 mentioned above are carried out to the 
side plates 75 and 76 on either side through the piping holddown member 44. 

[0015] It is arranged without the upper limit section^s being unable to project an accumulator 7 from the 
superior lamella 77 of a frame 70 in the tooth space formed among the side plates 75 and 76 on either side, 
and the lower limit section projecting from the lower limit side of side plates 75 and 76. Namely, as for the 
accumulator 7, the all are settled inside the upper limit side of a frame 70, and the lower limit side. Thus, by 
arranging an accumulator 7, its fine sight improves while an accumulator 7 is stored in the interior of a 
frame 70 and is protected from debris etc. Moreover, since it is equipped with the accumulator 7 by every 
side, it can prevent the lug to the lower part of the piping 6 connected to the accumulator 7. In addition, 
although the piping 5 which connects the oil hydraulic cylinder 2 on either side in this case is projected 
caudad and constructed across horizontally from the lowest side of side plates 75 and 76, since there is no 
lug of piping 6, that amount of protrusions can be minimized. Although the accumulator 7 of a diaphragm 
type is used with the gestalt of this operation, in replacing with this and carrying a bladder-type 
accumulator, the height becomes high and it becomes difficult to store an accumulator in the tooth space 
formed by side plates 75 and 76 and a superior lamella 77 on either side. 

[0016] Next, the installation location of change-over lever 8a which carries out change-over actuation of the 
directional selecting valve 8 is explained. Drawing 5 is the a section enlarged drawing (part sectional view) 
of drawing 2 , and drawing 6 is the b section enlarged drawing (part sectional view) of drawing 3 . As 
shown in drawing 5 and 6, from the oil hydraulic cylinder 2, slot hole 71a was prepared in the vertical 
direction, and to the side plate 71 by the side of before a car, change-over lever 8a penetrated this slot hole 
71a, and has projected it to it on the outside of a side plate 71 . If it sees from a before [ a car ] side, it is 
hiding in the shadow whose whole chemge-over lever 8a is fender 6 IF, and the upper part of change-over 
lever 8a is covered by fender 6 IF. If change-over lever 8a is operated to A location side from the center 
valve position which is operational along with slot hole 71a, and shows change-over lever 8a to drawin g 6 , 
a directional selecting valve 8 will be switched so that it may mention later, a car height becomes high, if it 
is operated to B location side, a directional selecting valve 8 will be switched so that it may mention later, 
and a car height will become low. In addition, with the gestalt of this operation, in order to restrain a motion 
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of change-over lever 8a other than the time of car height adjustment, the removable fixed covering 45 is 
foirmed in the side plate 71 with two carp lice nuts 46. The fixed covering 45 consists of abbreviation 
rectangle-like sheet metal so that slot hole 71a may be covered, notching section 45a is prepared in the part 
(part corresponding to the center valve position of change-over lever 8a), and a motion of change-over lever 
8a is restrained by this. 

[0017] Drawing 7 is the oil pressure circuit diagram showing the configuration of the suspension concerning 
the gestalt of operation of this invention, and, in addition to the suspension fiinction at the time of transit, the 
suspension conceming the gestalt of this operation has the car height adjustment function and the suspension 
lock function. As shown in drawing 7 , the accumulator 7 is fiirther connected to the Maine hydraulic power 
unit 13 through the oil pressure pilot operated directional control valve 12 through the directional selecting 
valve 8 and center joint 1 1 which were mentioned above. Pilot port 12a of the oil pressure pilot operated 
directional control valve 12 is connected to the pilot hydraulic power unit 16 through the solenoid operated 
directional control valve 14 and the lock valve 15. The location is switched by actuation of the gate locking 
lever 86 in which the lock valve 15 was formed in the driver's cabin 85. That is, if the gate locking lever 86 
is operated in a discharge location, it will be switched to location (b), and if operated in a lock location, it 
will be switched to location (b). If the solenoid 14a is excited by the electrical signal I mentioned later, a 
solenoid operated directional control valve 14 will be switched to it by location (b), respectively, if solenoid 
14a is demagnetized by location (b). 

[0018] If both a lock valve 15 and the solenoid operated directional control valve 14 are switched to location 
(b), the pilot pressure fi-om the pilot hydraulic power unit 16 will be supplied to pilot port 12a of the oil 
pressure pilot operated directional control valve 12, and the oil pressure pilot operated directional control 
valve 12 will be switched to location (b). The pressure oil from the Maine hydraulic power unit 13 is 
supplied to a directional selecting valve 8 by this, and the adjustment which makes a car height high is 
attained by it. Moreover, if at least one side of a lock valve 1 5 and a solenoid operated directional control 
valve 14 is switched to location (b), pilot port 12a of the oil pressure pilot operated directional control valve 
12 will be opened for fi-ee passage by the tank, and the oil pressure pilot operated directional control valve 
12 will be switched to location (b). This is open for fi*ee passage with a tank, and the adjustment of a 
directional selecting valve 8 which the adjustment which makes a car height high is forbidden and makes a 
car height low is attained by it. 

[0019] A directional selecting valve 8 is a 3 port 3 location change-over valve, for example, consists of ball 
valves as shown in drawing 8 , If change-over lever 8a is operated at the location A side of drawing 6 , a 
directional selecting valve 8 will be switched to location (b), and will open A port 8A for fi-ee passage to P 
port 8P. Moreover, if change-over lever 8a is operated at the location B side of drawing 6 , a directional 
selecting valve 8 will be switched to a location (Ha), and will open A port 8A for fi-ee passage to T port 8T. 
If change-over lever 8a is fiirthermore operated in a center valve position, a directional selecting valve 8 will 
be switched to location (b), as shown in drawing 9 , A port 8A will be completely blocked fi-om P port 8P 
and T port 8T, that is, the ullage from A port 8 A will serve as zero mostly. 

[0020] this directional selecting valve 8 is built in body 8b in which P port (pump port) 8P, T port (tank 
port) 8T, and A port (service port) 8 A was prepared, and body 8b — having ~ the above-mentioned (**) — a 
location and (**) — it consists of ball 8c which is switched to a location and (Ha) a location by external 
actuation and which is switched. Therefore, the ullage which intercepts the fiinction as a directional 
selecting valve in which a directional selecting valve 8 switches the flow of a pressure oil, and the flow of a 
pressure oil has a fiinction also as a stop valve of zero mostly, and when ball 8c is operated between a (b) 
location and a (b) location, it becomes the opening area which was alike and responded to the control input 
of ball 8c, and can consider as a stop valve with the so-called meter ring nature. 

[0021] As shown in drawing 7 , drawing 5a of area A2 was prepared in the duct 5 where drawing 6a of area 
Al opens the cylinder block 3 of a pair for free passage in the duct 6 connected to an accumulator 7, 
respectively, respectively, and the relation of A1>A2 is materialized at least in these drawing 5 a and 6a. 
Therefore, if a cylinder 2 contracts and a high-pressure oil is supplied in a duct 5, the pressure oil will 
extract and will be accumulated to an accumulator 7 through 5a and 6a, and the pressure-accumulating 
pressure oil will be supplied to each cylinder 2 so that a car body may be retumed to a center valve position. 
In this case, an accumulator 7 functions as a spring which mainly absorbs vibration, and the drawing 5a and 
6a as a resistor functions as a damper which mainly decreases vibration. The property of these springs and 
dampers is determined by the gas pressure enclosed with the accumulator 7, and the area of Diaphragms 5a 
and 6a. 

[0022] A duct 5 branches in two hands within a cylinder block 3, one side is connected to bottom room 2b 
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of a cylinder 2 through a pilot check valve 17, and another side is connected to rod room 2c of a cylinder 2 
through drawing 5b of area A3 (<A1), and a pilot check valve 17. The pilot port of a pilot check valve 17 is 
connected to the pilot hydraulic power unit 16 through the solenoid operated directional control valve 18, 
and the drive of a pilot check valve 1 7 is controlled by change-over of a solenoid operated directional 
control valve 1 8. If the solenoid 18a is excited by the electrical signal I mentioned later, a solenoid operated 
directional control valve 1 8 will be switched to it by location (b), respectively, if solenoid 1 8a is 
demagnetized by location (b). 

[0023] If a solenoid operated directional control valve 18 is switched to location (b), the pressure oil from 
the pilot hydraulic power unit 16 will be supplied to the pilot port of a pilot check valve 17. By this, a pilot 
check valve 17 functions as a mere open valve, and becomes movable [ oil sac 2b of each cylinder 2, and the 
pressure oil from 2c ] (unlocking condition). In addition, at this time, the flow of the pressure oil of bottom 
room 2b and rod room 2c is extracted, and is regulated by 5b, namely, diaphragm 5b functions as a damper 
which mainly decreases vibration. If a solenoid operated directional control valve 1 8 is switched to location 
(**), supply of the pressure oil from the pilot hydraulic power unit 16 stops, a pilot check valve 17 will 
function as a usual check valve, and oil sac 2b of each cylinder 2 and migration of the pressure oil from 2c 
will be forbidden by this (lock condition). 

[0024] Drawing 9 is the electrical diagram of the suspension concerning the gestalt of this operation. The 
brake switch 21 with which an electrical circuit is switched to transfer switch 21T, P contact 2 IP, and W 
contact 21 W corresponding to each mode of transit, parking, and an activity as shown in drawing 9 , The car 
height adjustment switch 22 which orders it car height adjustment by actuation from a driver's cabin 85, A 
power source 23 and relays 24, 25, and 26 constitute a relay circuit. Supply of the electrical signal I to the 
solenoids 14a and 18a of solenoid operated directional control valves 14 and 18, the solenoid 27 for parking- 
brake discharge, and the solenoid 28 for activity brake actuation is controlled by this relay circuit, 
respectively. 

[0025] If drawing 9 is explained in full detail, 21s of contact commons of the brake switch 21 is connected 
to a power source 23 at the solenoid 28 of the for coil 26c of relay 26, and for activity brake actuation in W 
contact 21 W at the solenoid 27 of the for a-contact 24a of relay 24, coil 25c of relay 25, and for parking- 
brake discharge in transfer switch 2 IT, respectively, and P contact 2 IP are opened wide. If the brake switch 

21 is switched to the W contact 21 W side, while the solenoid 28 for activity brake actuation will be excited 
and an activity brake will operate, the solenoid 27 for parking-brake discharge is demagnetized, and a 
parking brake operates. If the brake switch 21 is switched to the P contact 2 IP side, the solenoid 27 for 
parking-brake discharge will be demagnetized, and a parking brake will operate. In addition, an activity 
brake and a parking brake are well-known things, and the illustration is omitted. 

[0026] B-contact 24b of relay 24 is connected to a-contact 26a of relay 26, 26s of contact commons of relay 
26 is connected to a power source 23 for solenoid 1 8a of a solenoid operated directional control valve 1 8 at 
24s of contact conraions of relay 24, respectively, and b-contact 26b of relay 26 is opened wide. Moreover, 
the car height adjustment switch 22 is connected to a-contact 25a of relay 25, 25s of contact commons of 
relay 25 is connected to a power source 23 for solenoid 14a of a solenoid operated directional control valve 
14 at the car height adjustment switch 22, respectively, and b-contact 25b of relay 25 is opened wide. 
Therefore, if the brake switch 21 is switched to the P contact 21P or W contact 21 W side, relay 25 will be 
switched to the a-contact 25a side, if the car height adjustment switch 22 is turned on in this condition, it 
will connect with a power source 23 and solenoid 14a of a solenoid operated directional control valve 14 
will be excited. Moreover, if the brake switch 21 is switched to the P contact 21 P side and the car height 
adjustment switch 22 is turned on, relay 24 and relay 26 are switched to the b-contact 24b and a-contact 26a 
side, respectively, it will connect with a power source 23 and solenoid 1 8a of a solenoid operated directional 
control valve 18 will be excited. That is, by carrying out ON actuation of the car height adjustment switch 

22 in parking mode, a pilot check valve 1 7 will be in a release condition, and if other car height adjustment 
conditions are satisfied, car height adjustment will be attained by actuation of change-over lever 8a. 
Furthermore, if the brake switch 21 is switched to the transfer switch 2 IT side, relay 24 is switched to the a- 
contact 24a side, it will connect with a power source 23 and solenoid 18a of a solenoid operated directional 
control valve 18 will be excited. Thereby, at the time of transit, a pilot check valve 17 is considered as 
disconnection, and can use an oil hydraulic cylinder 2 as a suspension. 

[0027] Then, actuation of the suspension concerning the gestalt of this operation is explained more 
concretely. 

(1) In transit mode transit mode, as shown in drawing 9 , the brake switch 21 is switched to the transfer 
switch 2 IT side. While the solenoid 28 for activity brake actuation is demagnetized by this and an activity 
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brake is taken off, the solenoid 27 for parking-brake discharge is excited, and a parking brake is canceled. 
Moreover, coil 25c of relay 25 energizes, relay 25 is switched to the b-contact 25b side, the circuit to 
solenoid 14a of a solenoid operated directional control valve 14 is cut by this, solenoid 14a is demagnetized, 
and a solenoid operated directional control valve 1 4 serves as location (b) by it. Furthermore, by cutting the 
circuit to coil 26c of relay 26, while relay 26 is switched to the a-contact 26a side, the circuit to coil 24c of 
relay 24 is cut, relay 24 is switched to the a-contact 24a side, solenoid 1 8a is excited, and a solenoid 
operated directional control valve 18 serves as location (b). In addition, demagnetization of solenoid 14a in 
transit mode and excitation of solenoid 1 8a are unrelated to actuation of the car height adjustment switch 22. 

[0028] In the hydraulic circuit of drawing 7 , if solenoid 14a is demagnetized as mentioned above, a 
solenoid operated directional control valve 14 will be switched to location (b), emd pilot port 12a of the oil 
pressure pilot operated directional control valve 12 will be opened for free passage by the tank. The oil 
pressure pilot operated directional control valve 12 is switched to location (b) by this, and the P port of a 
directional selecting valve 8 is opened for free passage by the tank by it. Moreover, if solenoid 18a is 
excited as mentioned above, a solenoid operated directional control valve 1 8 will be switched to location 
(b), and the pressure oil from the pilot hydraulic power unit 16 will be supplied to the pilot port of a pilot 
check valve 17. A pilot check valve 17 fiinctions as a mere open valve, it becomes movable [ the pressure 
oil between bottom room 2b of each cylinder 2, rod room 2c, and an accumulator 7 ], and a suspension 
function is demonstrated by this. 

[0029] In such transit mode, if vibration of a high cycle is inputted into piston rod 2a through a tire 91 and 
an axle 1 with the irregularity of a road surface at the time of high-speed transit of an activity car After 
extracting, moving to an accumulator 7 through 5a and 6a and accumulating pressure to an accumulator 7, a 
part of pressure oil (dynamic pressure oil) from the cylinder 2 (cylinder of the contracted one) of the high- 
tension side is supplied to each cylinder 2 so that a car body may be returned to a center valve position. At 
this time, an accumulator 7 fiinctions as a spring which absorbs vibration of piston rod 2a, and serves as 
such a hard suspension that the gas pressure of an accumulator 7 is high. Moreover, Diaphragms 5a, 5b, and 
6a function as a damper which regulates transfer of vibration, a cylinder 2 stops being able to stroke them 
easily and attenuation nature increases them, so that a diaphragm is small. Even if it is the case where the 
axle 1 moved up and down or rocked to the frame 70, and a tire 91 receives external force from a road 
surface during transit by telescopic motion of the cylinder 2 accompanied by migration of such a pressure 
oil, it prevents that the external force is directly transmitted to a frame 70. In addition, if the cylinder 2 on 
either side expands and contracts to hard flow mutually by the case where the axle 1 moved up and down 
when the cylinder 2 on either side expanded and contracted in this direction by the case where the both sides 
of the tire 91 on either side receive the extemal force of the same direction in this case etc., and only one 
side of a tire on either side receives extemal force etc., an axle 1 will rock. 

[0030] Moreover, if vibration of a low cycle is inputted into piston rod 2a with the irregularity of a road 
surface at the time of low-speed transit of an activity car, a pressure oil (static pressure oil) will be supplied 
to the cylinder 2 of the low-tension side from the cylinder 2 of the high-tension side, and the pressure of 
each cylinder 2 will become equal. By this, even if irregularity is in a road surface, the ground pressure of a 
tire 91 can be held equally, and the stability of an activity car can be raised. On the other hand, the pressure 
of each cylinder 2 becomes equal at the time of a halt of an activity car, the flow of a pressure oil stops, and 
a cylinder 2 stands it still in the location where the gravity W from an attachment 84 and the force F of 
acting on piston 2p in a cylinder 2 were balanced (W=F). In addition, the force F of acting on piston 2p in 
this case will become F=Px (S1-S2), if the pressure in S2 and a cylinder 2 is set [ the projected net area of 
piston 2p by the side of the bottom room 2 ] to P for the projected net area of piston 2p by the side of SI and 
rod room 2c. 

[0031] (2) In parking mode parking mode, as shown in drawing 9 , the brake switch 21 is switched to the P 
contact 21 P side. Both the solenoid 27 for parking-brake discharge and the solenoid 28 for activity brake 
actuation are demagnetized, a parking brake operates, and an activity brake is taken off by this. Here, if the 
car height adjustment switch 22 is turned off (open), while solenoid 14a of a solenoid operated directional 
control valve 14 will be demagnetized, the circuit to coil 24c of relay 24 is cut, relay 24 is switched to the a- 
contact 24a side, and solenoid 1 8a of a solenoid operated directional control valve 1 8 is demagnetized. 
[0032] If Solenoids 14a and 18a are demagnetized as shown in drawing 7 , both the solenoid operated 
directional control valves 14 and 18 will be switched to location (b). While the oil pressure pilot operated 
directional control valve 12 is switched to location (b) and the P port of a directional control valve 8 is 
opened for free passage with a tank, supply of a pressure oil in the pilot port of a pilot check valve 17 stops, 
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a pilot check valve 17 turns into a check valve, and oil sac 2b of each cylinder 2 and migration of the 
pressure oil from 2c are forbidden by this. That is, when the car height adjustment switch 22 is turned off, 
even if change-over lever 8a is operated, the feeding and discarding of the pressure oil to an oil hydraulic 
cylinder 2 are forbidden, and a car height is not changed un-wanting. 

[0033] Although the class of attachment 84 to be used can adjust a car height in a desired height location 
with the gestalt of this operation, this adjustment is performed in parking mode. Hereafter, adjustment (car 
height adjustment) of a height location is explained. It is equipped with the attachment 84 of the standard 
weight w as initial condition, and as shown in drawing 10 (a), the amounts LI and L2 of the contraction 
direction of a cylinder 2 and the elongation direction which can be stroked presuppose that piston 2p is 
standing it still in the respectively equal (L1=L2) location. Here, if it exchanges for attachment 84of weight 

(>W)* as shown in drawing 10 (b), a cylinder 2 will contract, the car height by the side of before will 
become low, and amount LI which can be stroked' of the contraction direction will become small (Lr<Ll), 
moreover, it is shown in drawing 10 (c) - as ~ weight W - if it exchanges for 'attachment 84of '(<W)" - a 
cylinder 2 — elongating — the car height by the side of before — high — becoming — amount L2which can be 
stroked' of the elongation direction ~ 'becomes small (L2"<L2). thus — if an attachment 84 is exchanged - a 
car height ~ low — or ~ high ~ becoming ~ the amoxmt LI of the contraction direction or the elongation 
direction which can be stroked - ", L2" become small, and a suspension function cannot fully be 
demonstrated, but a degree of comfort gets worse, in order to prevent this, car height adjustment is 
performed, and when an attachment 84 is exchanged, it maintains at a proper car height 'LI -L2' and LI ~ 
'=L2". [ for example, ] With the gestalt of this operation, the height of height 73b prepared in the dark room 
73 of a frame 70 and the height of nipple 94a prepared in pin 94 head of an axle 1 are equal in this proper 
car height condition. 

[0034] Since the brake switch 21 is switched to the P contact 2 IP side in parking mode as shown in drawing 
9 , the coils 25c and 26c of relays 25 and 26 are not energized, but relays 25 and 26 are switched to the a- 
contact25a and 26a side, respectively. Here, if it is going to perform car height adjustment and the car height 
adjustment switch 22 is tumed on (close), while solenoid 14a of a solenoid operated directional control 
valve 14 will be excited, coil 24c of relay 24 energizes, relay 24 is switched to the b-contact 24b side, and 
solenoid 18a of a solenoid operated directional control valve 18 is excited. 

[0035] If Solenoids 14a and 18a are excited as shown in drawin g 7 , both the solenoid operated directional 
control valves 14 and 18 will be switched to location (b). Moreover, in performing car height adjustment, it 
carries out lock actuation of the gate locking lever 86, and a lock valve 15 is switched to location (b). The 
pressure oil from the pilot hydraulic power unit 16 is supplied to pilot port 12a of the oil pressure pilot 
operated directional control valve 12, while the oil pressure pilot operated directional control valve 12 is 
switched to location (b) by this, the pressure oil from the pilot hydraulic power unit 16 is supplied to the 
pilot port of a pilot check valve 17 by it, and a pilot check valve 17 is made an open valve. 
[0036] A cylinder 2 is in the condition (Lr<2') of drawing 10 (b) here. Namely, the height of height 73b 
prepared in the dark room 73 of a frame 70 is lower than the height of nipple 94a prepared at pin 94 tip of an 
axle 1 . In order to consider as the condition of Lr=L2', in expanding a cylinder 2, a hand is inserted between 
a side plate 71 and a tire 91 from the method of the forward right of a frame 70, the carp lice nut 46 is 
loosened, and it removes the fixed covering 45. Subsequently, change-over lever 8a is operated to the arrow- 
head A side of drawing 6 , and a directional selecting valve 8 is switched to location (b). Then, the pressure 
oil from the Maine hydraulic power vmit 13 is supplied to oil sac 2b of each cylinder 2, and 2c through a 
directional selecting valve 8, respectively, the force F (force of the elongation direction) of acting on piston 
2p by this becomes large, a cylinder 2 is elongated and a car height becomes high. Moreover, a cylinder 2 is 
in the condition (L1">L2") of drawing 1010 (c). Namely, the height of height 73b prepared in the dark room 
73 of a frame 70 is higher than the height of nipple 94a prepared at pin 94 tip of an axle 1 . In order to 
consider as the condition of L1"=L2", in shrinking a cylinder 2, change-over lever 8a is operated to the 
arrow-head B side of drawing 6 , and it switches a directional selecting valve 8 to a location (Ha). Then, oil 
sac 2b of each cylinder 2 and the pressure oil from 2c are discharged by the tank through the tank directional 
selecting valve 8, the force F of acting on piston 2p by this becomes small, a cylinder 2 contracts and a car 
height becomes low. thus ~ if a car height is made highly or low and the height of height 73b becomes equal 
to the height of nipple 94a - Lr=L2' and LI - if it becomes "=L2", change-over lever 8a will be operated in 
a center valve position, and a directional selecting valve 8 will be switched to location (b). [ that is, ] 
Subsequently, the fixed covering 45 is attached so that change-over lever 8a may not be operated 
accidentally. 

[0037] (3) In activity mode activity mode, the brake switch 21 is switched to the W contact 21 W side. The 
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solenoid 28 for activity brake actuation is excited by this, the solenoid 27 for parking-brake discharge is 
demagnetized, and both an activity brake and a parking brake operate by it. Moreover, while coil 25c of 
relay 25 does not energize but relay 25 is switched to the a-contact 25a side, the coil of relay 26 energizes 
and relay 26 is switched to the b-contact 26b side. Therefore, ON actuation of the car height adjustment 
switch 22 is carried out accidentally, even if coil 24c of relay 24 energizes, solenoid 18a of a solenoid 
operated directional control valve 1 8 is not excited, but a solenoid operated directional control valve 1 8 is 
switched to location (b), and a pilot check valve 17 functions as a check valve. Therefore, even if the 
operation mistake of the car height adjustment switch 22 is carried out, car height fluctuation is forbidden. 
[0038] Furthermore with the gestalt of this operation, the further safety is planned using following 
interlocking. If ON actuation of the car height adjustment switch 22 is carried out accidentally, solenoid 14a 
of a solenoid operated directional control valve 14 will be excited, a solenoid operated directional control 
valve 14 will be switched to location (b), but since lock actuation of the gate locking lever 86 is carried out 
in activity mode, a lock valve 1 5 is switched to location (b), a pressure oil is not supplied to the oil pressure 
pilot wave's 12 pilot port 12a, but the P port of a directional selecting valve 8 is opened for free passage by 
the tank. Although the fixed covering 45 is attached in activity mode and the migration from the center 
valve position of change-over lever 8a is prevented, even if change-over lever 8a was operated from the 
center valve position, it will be that a pilot check valve 17 functions as having mentioned above as a check 
valve, and the P port of directional-selecting-valve 8a is opened for free passage with a tank, and oil sac 2b 
of each cylinder 2 and migration of the pressure oil from 2c will be forbidden certainly, 
[0039] In activity mode, since a non-illustrated working-level month pilot valve is supplied through a lock 
valve 15, if it is going to drive an attachment 84, for example and a non-illustrated control lever is operated, 
the pilot pressure oil proportional to the control input of a control lever will be led to a pilot type control 
valve, a control valve will be operated, and the activity of digging etc. of the pressure oil from the pilot 
hydraulic power unit 16 will be attained by this. Since oil sac 2b of each cylinder 2 and migration of the 
pressure oil from 2c are forbidden at this time, a cylinder 2 can work by being stabilized in the state of a 
suspension lock, without not being stroked but the reaction force (digging reaction force) by digging being 
absorbed by the accumulator 7. 

[0040] Thus, the effectiveness by the gestalt of this constituted operation is explained. 
(1) Since change-over lever 8a which drives the ball type 3 location change-over valve 8 is projected and 
prepared in the method of side plate 71 empty- vehicle both sides of a frame 70 and the car front of change- 
over lever 8a and the car upper part were covered by fender 6 IF, change-over lever 8a is protected from 
debris etc. Moreover, since it can adjust viewing location change of £in oil hydraulic cylinder 2 or a link 4 
from the car front while it is not necessary to edit the place which extended far back and operability 
improves, since change-over lever 8a has been arranged ahead [ car ] from the oil hydraulic cylinder 2 
located right above an axle 1, car height adjustment can be ensured [ easily and ]. Furthermore, since notch 
73c which has height 73b in the dark room 73 of a frame 70 was prepared, while the physical relationship of 
height 73b and a pin 94 can be viewed from the car front and adjustment of a delicate car height also 
becomes easy, the assembly-operation nature and maintenance nature at the time of connecting a frame 70 
with an axle 1 also improve. Since it is not necessary to form the control unit for car height adjustment etc., 
a configuration becomes easy and cost is reduced further again. Moreover, since the ball type 3 location 
change-over valve 8 has been arranged on the lower stream of a river of a center joint 1 1 (i.e., since the 
accumulator 7 and the oil hydraulic cylinder 2 were made to approach and it prepared), the hydraulic line 
length (especially duct length of a duct 9) of the ball type 3 location change-over valve 8 and an 
accumulator 7 can be shortened, and effect which it has on the suspension engine performance mainly 
designed based on the capacity of an accumulator 7 can be made small. Furthermore, with the gestalt of this 
operation, since the duct 9 is used as the rabber hose, it is expected that carry out elastic deformation with 
high pressure, and the suspension engine performance gets worse. Then, using the rubber hose of a proof 
pressure (for example, 350kg/cm2) sufficiently higher than the maximum pressure (for example, 90kg/cm2) 
of the hydraulic circuit for suspensions, elastic deformation was made small and aggravation of the 
suspension engine performance is controlled. 

[0041] (2) In the hydraulic circuit which controls the feeding and discarding of the pressure oil to an oil 
hydraulic cylinder 2, and carries out car height adjustment The ball type 3 location change-over valve 8 
realizes the function of the change-over valve which switches the feeding and discarding of a pressure oil, 
and the function of the stop valve which intercepts an oil hydraulic cylinder 2 from a hydraulic pump 13 and 
a tank. Since the fixed covering 45 which restrains change-over lever 8a which carries out change-over 
actuation of the change-over valve 8 in a center valve position was formed A change-over valve 8 is always 
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held in a center valve position (function as a stop valve), supply of the pressure oil to leakage (leak) and oil 
hydraulic cylinder 2 of the pressure oil from an oil hydraulic cylinder 2 is controlled certainly, and a car 
height does not change to un-wanting. Moreover, since the change-over valve and the stop valve were 
unified, a miniaturization can be attained. Furthermore, since the meter ring (flow rate control characteristic) 
according to the control input of ball 8c built in body 8b is obtained, a motion of the revolving super- 
structure 83 at the time of car height adjustment becomes smooth. 

[0042] (3) Since the accumulator 7 of a diaphragm type was formed in the middle of the duct 5 which opens 
a cylinder 2 for free passage, an accumulator 7 can be arranged efficiently (using a tooth space effectively) 
in the tooth space which the height became low as compared with the bladder type of the same capacity, 
therefore was formed by side plates 75 and 76 and a superior lamella 77 on either side. Moreover, since the 
accumulator 7 has been arranged sideways, it is not necessary to take out downward the piping 6 connected 
to the accumulator 7, and the height of the accumulator 7 also including piping 6 can be made low. 
[0043] (4) Form the change-over valves 12, 14, and 15 switched to actuation of the brake switch 21 or the 
gate locking lever 86 by interlocking. Only where it operated the parking brake and the gate locking lever 86 
is operated to a lock location (activity prohibition condition) That is, since the pressure oil was supplied to 
the P port of a directional selecting valve 8 only at the time of parking mode selection and car height 
adjustment by actuation of change-over lever 8a was enabled, car height adjustment is not carried out at the 
time of transit and an activity. Consequently, since oil sac 2b of each cylinder 2 and migration of the 
pressure oil from 2c were forbidden by the check valve 1 7 at the time of an activity while a setup of each 
part concerning the suspension engine performance became easy, since a car height adjustment function did 
not need to be taken into consideration at the time of transit, it can work without sense of incongruity, 
sensing digging reaction force. 

[0044] (5) Since car height adjustment was forbidden whether prepare a relay circuit, and ON actuation of 
the car height adjustment switch 22 is accidentally carried out by the brake switch 21, relay 24 - 26 grades at 
the time of transit and an activity or change-over lever 8a was operated at the time of an activity, without 
equipping with the fixed covering 45 (actuation is impossible during transit) or (so-called interlocking), car 
height adjustment [****/ un-] can be prevented. 

[0045] In addition, the change-over valve fimction to connect the oil hydraulic cylinder 2 for -cum- 
suspensions for car height adjustment to a hydraulic pump 13 or a tank with the gestalt of the above- 
mentioned implementation. Although one ball type 3 location change-over valve 8 realized the stop- valve 
function which intercepts an oil hydraulic cylinder 2 from a hydraulic pump 1 3 and a tank, and lessens leak 
When using 3 location change-over valve of a spool type which is indicated by JP,7-132723,A, the stop 
valve of structure with little leak may be arranged to 3 location change-over valve of a spool type, and a 
serial. As a stop valve in this case, the closing motion valve of a ball type like drawing 8 , the pilot type 
check valve which tums into an open valve or turns into a check valve according to the pressure which acts 
on a pilot port can be used. Moreover, although it had interlocking [ which forbids the car height adjustment 
at the time of transit and an activity ], it is not necessary to have interlocking. Furthermore, although height 
73b was prepared in the predetermined location (location corresponding to nipple 94a) of the dark room 73 
of a frame 70 with the gestalt of the above-mentioned implementation in order to make car height 
adjustment easy, you may make it prepare marks other than a projection (for example, marking-off) etc. 
[0046] 

[Effect of the Invention] Since location change of the oil hydraulic cylinder which connects a car body and 
an axle, a link, etc. can be viewed while it is not necessary to edit the place which extended far back and 
operability improves, since the control lever which carries out change-over actuation of the leveling valve 
was projected and prepared from the side face of the car-body frame ahead of a car from the axle according 
to this invention as explained to the detail above, car height adjustment can be ensured [ easily and ]. 
Moreover, especially according to invention of claim 2, since the car front of a control lever and the car 
upper part were covered by the fender, a control lever is protected from debris etc. Furthermore, according 
to invention of claim 3, since the mark used as the index at the time of car height adjustment was prepared in 
the car-body frame which faced ahead [ car ], adjustment of a delicate car height also becomes easy. 
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h 3*<g«$n, ^O^v-y-y h 3©F^{c{i#iaigft^ 

rSEEix'j y^2(Di/^) y^'^3.-yt)mwmm^^^n-^ 

tlTl^So Sfc. tfXhyp-y K2 aOftaS«kfy9 2 
7 3*5cfct;^1fi7 4£0:fefe-:^ (0T*{±feffllJ) {CttU^ 

^4£D-wey9 3%/^LTlH]i)pI^{c^^^n. ^ 

OfW«7U-i.7 0CO|ggP(DF»flPgP7 0 a^}ioT7 

^x;n©i4i*gp (-ty^i— ^-ryc L±) tjiL, tr 

4%:0LT[n|i)RlfigtC)i^$nTi/^5o CtitcJ;o 
T. 04{c^tJ;'5{c. tf>9 3^3£^5{cLTU>'^'4 
ii.^^<Dm<mmU tfXhyp-y F2 a<D#i^«SEH 

i^r'7 i^-A 7 0 (cj^ bT7^x;i' ni±fc±T»i'r 



(3) ItMZ 0 0 0-2 3 8 5 2 0 

4 

So S/S:. *|-&fcioTtttfXhyp-y K2 a©#ilS« 
IBHi*iT-i^y9 4^3£j^(cbT7^7>;U 1 ^mmt^o 
BuS7 3 <DTg|54'^{c«03 (c^x-r J: 9 lci^iJ(c?^Sg)5 

7 3 b*wr§^^a5 7 3 c!{)We>n, ^sMT^Jij^e) 

tfyg 4©Sa5*^l.x.i.J:9tC^coTt^?>o \^y9 4<D 

m^o^^'bicny^j 7.&km<D~ <y t'/u 9 4 a A^'Ktt e> 

10 [0 0 12] mZiCTnt^olC. &:^(DmEi/Vyi^2 

im'ss^ffLxmm.t^H. t<DM^5<D'm a^^) 

{C liBBS 6 ^/l- L T 7 + ^ jU U- 7 nr 1/ > 

5o 7+aAU-^7fciJ:$P,{c, Wj^W^-8atD^ 

i}^m'^9%ffLxmm-^n. ysi^mm^siimmi 0^ 
ixLx-ty^-'yB-^yv 1 Hcg^^nrv^So t^i^ 
«im#8{i'J>'^4 i:a$ffi&iil^OjS»llJ (feffliJ) (CE 
M$n, 7+ai.I^-^7«U>'^4(D-r<-^75r'D&:& 

20 ji-rSo t^iStS^-K^^l Sir^^y^tiiglJ 
j!il|5|i*8 3 (0l#M) fc^HSn. $iSiiM^{c{i. 
•bV^f-S^H-fyM 1 ^/^LTtftEd?^:/! 3*>^<D 
ffitt7b^Ta5*fT^*8 1 {cK«$nTi/^5t4E->Uy^"2 
•^7+aAU-^f 7*H{CffiSg$n^cD, tSEEi^Uy^^ 

2*^6JftA^7?|p|^^#8i:-b>^—:^3'i':/h 1 1 

[0 0 13] 7*j.Ab-^7{i, ^V-\'7vA{cJ;o 
T rta50;^j 7. i: » i: ^^jW 5 1/ ^ i. ^'Vi' 7 7 AS 
T'fet). 7"5^<'{cJ:oTrta50;?fXi:tti:^5i-gfr5i/> 
30 fef*57^^S7^aAl/-^i:l:bee-r5i:. feJ;^:^^ 

2K^-rJ:-5{i:, ^^figCJ^^THi^-f •\'7vAS©7 

40 +aAL/-^'7^1SBt{cUTiS«tLTI/>?)o 

[0 0 14] 04(C^-rJ;^tC, 7b-A7 OtDttiJO 

^mmi 5, 7 6ti»rffl3c7)^«{cjg^$n, ±«7 

7i:«7 5. 7 6<0fflfcti«i*<DX'>?-XAW6n 

Tl^-So ±1S7 7 0Tfflfc{i»iffiL^?t>c©7'vy-y h 7 
7aA'Sgg$n (02#B§) ^ ^(Dy^^yVn 
itfVy F 4 0 fc-Wk^nfcSaiW 4 0 a h 4 1 

xmm-^nx\^^o '^yv 4 o\,mc'^mmi&-in. 

/^y K 4 0 (DSW^cti'-i^VI/ h 4 2 tWMtn. h 
50 4 2 fC{it -y h 4 3 !b^ti^$nT*3 13 . jfS;!/ h 4 2 ^ISi 



5 

[0 0 15] icfe(DfflijiK7 5. 7 eomicB^-^rttcx 

7U-A7 0<0±1g7 7*^?,^tli-a-r> AO^OT4fgg|5 
*^<IJiK7 5. 7 6<DT4SBD*^e.5§Hl-r5iii:^<EH? 

b-A7 0(D±4SDB*5j;C;T4S®<OF*9ffJj{i:iRSoTV^ 
5o i:©J:^fi:7+aAU-^7^Eg-r5i:i;T\ 7 
^:iAL— :?7«71x-A7 0©rtg|5{ClS^$n. fRgi 

7+a A l^-^f 7 tg^iBl^nfclBW 6 OT:^'\<DtBo?B 
Ei/'jy^'Z^gi^-rSBSesiiiM? 5. 7 6CD«T 

mmmvii9'-c^y^L,^<D7^zLh\y-^7^mi' 
s«^{i:{±^-<Diis$*<i;<ftor. *fe®ia!m7 5. 7 

6i:±«7 7{cJ;oTffM$n5X'^-xrtlc7+aA 
u- ^ ^tSS^-r -a i: * W ^ So 

[0 0 16] i^tc. :^[6j^^#8?r^^^{^-rS^g|U 

(Da^Huizm i-mmmm) Xh^. 0 6(iE3©bg|5 

?fiE->U>af2J:t3mi^Sl}il!l©ffllM7 Uca. ±T73lRl 

XD-y h7X7 1 a^MiiLTffliJ«7 1 fD^ffliJlCg^tB UT 

1 FCD^tC^.nrfc'?. a£D± 
7?li7xy^'6 1 FT:-fflt>nT</^?>o ^SSI^^'^-B a(i 
XP-y h7\7 1 atcrticT^tf^Rl^TfeO. laStc^-T 

ST-ii$ii5i^SB#j.:^^^<D^^UM"-8 a £Dt!)t^^*]^-r 

Srci6. 2*cDf-3 7-f -y b 4 6{cJ;oT(PjJtg7 1 tc© 
4 5{iXa<y h7^:7 1 a J: 9 fcBSJgJ^^^Oiiite*^ 

Tceim) {c^o^ta54 5 aAwe>n. cntcjc^T 

[0 0 17] 07{i. :^^m(Dmmmmic^t>^-^^ 
^yiyayo:)mi^^^stms.m^mxh>). :^mm<DB 

mmiciaxxmMmmw^mt'^T^^yi^a yu^mm 



(4) ittBB 2000-238520 

6 

t^^LX\>^^c @7{j:^1-J:9fj:> 7+aAU-^f7 
{±flUKELfc;^(fi]«^#8i:-ty^?-i/*3^'>M i ^/r 

•?^^i,cmE^utiyvmmn\z^ffLx>^-^ym 
EUi sicmutnxi^^^. mE^wuyhm^^i 2 

W n -y h 4^- h 1 2 a I 4ttiy^/% 

fifi 5^nbx^Uti-yhms.U\ etc^M^nrv^ 

u -y ^ U/^- 8 6 (D^<t{C J: o T^-OffiB*^^ (3 Six. 6 

it^t^nstffiB (D) fc«*}^^e,nSo «5BiW«i# 
1 4ti. w&r^n.%.\m \ iz^-Dx^ta^vuz-c f i 

4 a*'«if)m$nSi:{uB (P) {C. Vby-fF \ 4ati^ 

[0 0 18] P>yi//Vb7l 5i:«S8«g5#l 4*^tfe 

{cffiB (p) {cWO^;^e.n§i:, riffi^^P-yhW^ 
#1 20>'^-rP-y h:d<-h 1 2 a{C{±/WP-y FfflEM 

1 6A>e.<D^wp«y hE7b^««e$n, ms^uu^ 
i^ni zimm (p) (cWDg5x.p.n§o cnicio 

20 T. ^-ryttEiSl 3*>e.Oi±tt:^)'i73f^«^#8t#tS& 
$n> $i^;&iiS<-r-i.lifi*<5ltgi:;Q:§o Sfc P-y^ 

1 5 tmmmm^ 1 4 <D'>^< ti^-yjimm. 

(-r) {cWOi^x.P.nsi:, r4jEE/UP-y 2 
©/^-ra-y h4^-h 1 2.a«^>'^(cS3i?n> ffljl/^ 
I'p-y h^gl#i ztiiiB (1') tc^0«5;^e.n5o £: 

nfCcfcoT. 73i6]^i^#8ti^y^^;aii^n. mia^ 
^<t^mmii^m±-^tixmM^i&<tmmmmi: 

[0019] 8 ti 3 h 3 iiLm^mifX& 

30 Px.tf0 8tc^-rj;9*^"-7WVU7-e«fi5c$n 

A«P.1^-h8 PfC^jiTSo Sfc. ^^W^-8a*< 
(/n) {C^omsn. AjK-h 8 AtiTjH-hSTfC 

aa-rso ^6(c^giw^-8 ajb^cfiffiBtas^^^n 
^tiii^m^nsimm (p) {c^fpj^^p>n, 09{c 

^■r<k-5tCA4?-h8 AaPJi<-h8 P, T4?-F8T 

40 na{i(S{^-trPi:*?)o 

[0 0 2 0] C©77lfi]«]l^#8«. P3K-h 0i^y7;J? 
-h) 8 p. T4?-h (^J^y^iJ^-h) 8Tfe=t;y-Ad^ 
-h (-9— exsj^-h) BAAWttetlfciPxi' 8 b 
i:. d^x^- 8 btcrtii^n. ±iE (^) fuB. (p) ifi 
fi*3J;t; (/N) fiLB{i::?1-gi5ji{^tcJ;i3^*3j^^e)ns« 
l3g|;^6n5;}-'-;l/8 c i:*>6)m^nSo LfcH^-o 
X. 73[S]^^^#8(i. E?4t7)jtn%^0i^^§?^I^W«i 

■{it2(D7.hyz^ntLxi,mm^mtem^^o tLx. 



(5) 
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[0 0 2 1] mi^^^^t^oit. 7+aAU-^7(Cg 

y^'fu -y ^ 3 ^^n^njiii-r s (ctiswAz 

a{C«'>%< i:fcAl>A2<DM^*^fi!c35:bTl/>5o bfc 

!b^o T. u 2 *^iRiibT^ss 5 ^^zi^imtm^ 

$n§il. ^coEffttii^*? 5 a, 6 a^/rLT7+nA 10 

cW?-i^5c);dtc#>e?(D>'Uy^"2{cm$n§o 
(Dtf-^. 74^^i.U-^'7ti±(cji«)>&M-r5tffei: 
LX>m.L. mm-t LXOm 5 a . e a fiitc^gj 

^^(Onmi. 74^ai.U-^7(cS^A^nfc;^Xffi-^iK 
0 5 a. 6 a©ffiafCj;oT!^^$n§o 
[ 0 0 2 2 ] WSS 5 ttS^ U y^r:/n .y ^ 3 rtT'Zl^tc^)- 
lK$n, -Tj^v-Un-y hf-x'y^# 1 7^/1-tTi^U 
y^' 2 h AS 2 b JcMM^ n, ffiTj tiffin A3 « 20 
Al) CDl^K) 5 bi:/^-l'u>y h^'xy^'^l 7 ^ffLX 

h^xv^^f 1 l<DfUUyYifs-Y{mmmmf\ 8 

mW^i 8©^^{c:J:oT/^'i'p>y h^x>y^#i 7© 

(D) tc. yuy-r f i ^amm-^n^t^m. i^) 
[0 0 2 3] mmwik^ i smm (a) tcwt)i^;^e. so 

Lxmmb. ^yvy^'2(Dmm2h,2cf)'^(DEm 

(D^mt'^m^trji^ (ryay^Vim) o ^«3. c<Dt 
^^^hLmZbtU"/ KS2 c^EiSOjJSntiiKD 5 b 

ic^-Dxmm-^n. sbtiitcigsj^M 
x-y^'#i 7 \rm(oi- i'nty.x'm.L. ^yv 

y^2<Dm^2 b, 2 c7!)^P)<DErS©^i)!lA^"«iJ:5n5 
(n-y^^^®) o 

[0 0 2 4] 09«. ^mmmmic^t>^v-7.^yy 
imn. mm. im(o^'e-YKnmLX7m}^2 1 

T, Pmi^2 1 p. W}g;S2 1 W(i:^t)gS!X.5)nS:/Ix 

-+xt'-yf-2 1 m$m8 5f)-^ib(ommc^-Dxm 
nmm^miit^MMmmT.^y'^z 2 1. n.M2 3 

i:, 'JU-2 4. 2 5. 2 6i:fC<fc-3T';U-|elSS5:1i^ 50 



!ttgB2 00 0-2 3 8 5 20 
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L> c:OUP-|g!S{i:J:oTttaatW^#l 4, 1 8 toy 
U-y-TFl 4 a. 1 8 a. K$:/U-+»l^fflOy Uy 

^ F 2 7 *3j;tff^ll:;^p-+imffl<^»y uy-Y F 2 8'\ 

[0 0 2 5] 09^l¥ai-r?)i:. :/U-4^Xi'<y^2 1 

cDnmm§. 2 1 s i^mm 2 3 ng;^ 2 1 t a u u- 

24©agjS24ai:Ub-2 5 ©3^;!/ 2 5 c 

:''u-+)ii^fflioyuyi'F2 7{c, wsj^sz iwttu 
u-2 6<D3'i';i'2 6 c twrnfu-^im^fDviyy 
■<]^2 8ic^n^nmm^n. pmj^2 \ pimm-^n 

m^^n^t. im-/u-=¥imm(Dvuy-c¥2 8ti^ 
mm^nximfiy-^mmt^tti^ic. umyu 
-^mmmvuy^ v 2 7 mm-^nxmmfu-^ 
mmt^o yu~^7.-fy^2 i^fpg^^z 1 pm^ 
^f^m^ibn^t. s$^u-+)i»itffl«yuy-i'F2 
7m'mitixmmru-:>Fmmt^o ^s*?, {^^y 

[00 2 6] I 8 (Dy by-f F 1 8 a U U 

-2 4£D«aSjS2 4 sfc, 'J 1^-2 4<DbJi,'^2 4 b 
ttUl^-2 6cOaS^^2 6 at. U U- 2 6 cOWiig^^S 

2 6s 2 3 tc^n^'nsM^ n. u i^- 2 e © b 

g^2 6baF^S5[$nTl.^§o $fc. 1 4© 

ypy-fF 1 4 a«*ilil8SX'r<y^2 Zfc, *ii|liif 
X'l'>y^2 2«iJ U-2 5(Da^jS2 5 a{C. 'JU-2 

5(D^±ing^S2 5 s fi«!ii2 sfc^n^ni^i^^n, u 

U-2 5C0bg;^2 5 btillS($nTi/^i)o Lfc^^o 
T. :/U'-+X-i'-yf-2 l*<Pg5S2 1 PfflJfe5(/>{iW 

J$^^2 lW(liJ'\«f)^^P)n^i:UU-2 5*^ag^^2 

5 a iij'N^ 0 P. n, c (DiikmxmMmm:^-f >y ^ 2 
2*^:i-y$nst, 4<oyuy'f Fi 4 a 

't'<y^2 \t^Pm^2 1 PdJiCl^OO^^^Sn. 

T.'f -y^Z 2A^~:ty$n§i:. U U-2 4^3j;t/U U- 

2 6A^^n^nbSj^2 4 bPJfeit/agi^Z 6 amic 

w*)^x.p)n. tt^w^^i scoyuy-i'Fi saim 
mz 3 tmm-^nxmm^ti^o trji^-h. h^^-f 

'TD-y Ff-x-y^/^1 7A^»«(«®i^;S:'3. ft!l©$iSi^ 
Sl^fW^iz: LTi^nffW^ U/^- 8 a ©iiftt c); 0 * 
iiiPSA^Rrtgi:^?.., 2P>{c. yix-^X-i-'y^Z 1*^ 
T^^^2 1 TiJtC^t>«l;^5)n§i:. UU-2 4«ag 

;^2 4 affliK^D^;^5>ns WJ^^^^ 1 swyby-T 
F 1 8aimmz 3 i:^i!$nTi6(nK$n§o cntci 

0, ^fTl^fc/Wn>y F^x-y^?#l 7{il3J!!(t?n 
T, }SE>"Jy3''2JSr+>-X'^>i/3yi:bTfiJffl-ri.C 

[0 0 2 7] Mi/^r, ^mm(r)mmi>ci^t>?>'^:^'^yy 
a y(Dmi'?^^omwmcmmt^o 
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(1) ^ff^r-F 

oT> imyi^-^immvuy-c f 2 s^i^mss^n 
itfflfDv L//-r F 2 7 ?b^K)iK$nTB$:/P-+7b^)iii^ 

^nSo Sfc> U 1^-2 5©:3-f;I/2 5 c*^ji«$nT 
UU-Z 5{ibgfj;S2 5 b{|J'\Wt)jfl^P)n. cintcJ: 

oT, mw^^n 1 4coyuyi' f 1 4 a^coags*^-^ 
w^nryuy-r f 1 4 atits^sn, 1 4 

tiffifi (-r) i:*^„ $6{c. UU'-Z 6®rn';l/2 6 
c ^(Dmiitf^^mtnX U U- 2 6 ti a 2 6 a 

(Omm'^m&iitlXV U-2 4{iaig^2 4 am^^K> 

?.n. y by-r F 1 8 a imm-^tirmmmm^ 1 

8ti:{uB (D) tfji^o ^ffe- Ftcfel^Sy U 

y-< F 1 4 ao^Sfi, t3«ttfyuyf f 1 s a ©Bui 
[0 0 2 8] 07<DJSffi[5igS}c43l>T> mi3aiL/c:J:^{c 

y uy-r f 1 4 a*M$nsi:«{i^j^#f 1 4 ties 
^p-y h3}?-F 1 2 a{i^y^(c)iji*n5o iintck 

So S/c, BiiaiLfcJ;9fcyuy^ K 1 8a*W$n 

8t±l4H (a) {c^om^ti. 
D-y 1 6;)b^e)CDffirfi;ibVWn>y hf-x-y^^ 1 

-fn-y F^x'y^#l 7«**5gg«5^i:Lrii^U 

#>/'Jy^2(;D#>AM2 bi:n-y Fg2 c. *5j;l>'T 
+aAU-^7F^T-£Di£jtib®^iJl7!)^BI^i:;Q:or. -ttX 

[0 0 2 9] i:0<k'5:&^ff^-Ftfcl^T, 0iJx.tfft 

i!)*'i^l'-V9 1 .Ti'X/H^^LTlfXhyO'y F2 
aKA:'3$n5i;. iiE(IJO^>Uy^^2 (IRISLTV^S 

yj0iyvy^i t^^(0E.m (iisg^ffffl) (D-gi5(±s?f) 

5 a. 6 a%/rLT74^aAb-^7'\i:i^l(jU 7^ 

7+aAP-^7tiexhyn<y F2 acOlgSj^MI- 
^^^^tLrm.^L. 74^0.^1^-^ 7 CD;y"XE;t)^i^t^ 

tiybt[l^lSiiiiyVy'$t2fj^7.ha-^Uc<<fj:^xm 
^tt^^tiJp-rSo CO J; 9 rj:EE.m(O^Wi^noi^V 
2<DWm^^'0. 7b-A7 0{cWLT7i7X;l/l*^"± 
T»jS/ctiiSi!jU. m^M^^^^<d Xif^mii-^^'Ati 

ifiJg{5^$n50«r|55±-r5o ^fe\ CO«^, 
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:&©^>U 2 *<|Bl^fp) tcftlS-r 5 ^7^X;l/ 1 *^±T 

[0 0 3 0] f^^Si^cOfgji^fm S§®(DIH][Oi 

{cJ;Offi+»-'i'^;KDjgi);b^exhyo>y F2 atcA;/^? 
i: . i^EflJO'> U y ^ 2 *^ P)fgJE«J(0'> U >^ 2 'N 

tJIrft (Ha^^M ;bW$ti. #->'Jy^f"2(DE;': 

-r-V9 l^Qg^l^!^JE>&llt<^S^•ri.Ci:*^■T't, It^* 

±^{cfc'i^r{i. #i^uy^2 0E;^«^L<^oTff 
t4(D}^ti{i<¥±L. 7^fyf-^yh 8 4jb>P)OM;^}Wi; 

(w=F) \^rz'm.xiy')y^2\i.^±.t^. ^fe. c 

©lfXFy2 pOSESa^SK D-y FM2 cfJJ©If 
XF>2 p©§EiSS^S2, i/VyitZ^(OEtl^P 
20 i^-rSt. F = PX (S1-S2) t^5o 
[0 0 3 1] (2) e¥t-F 

^^•t-Ffcfei/^Tti, m9itcm-r^oic-/u-^7.-^ 

oT, mM^iy-^m^m(Dv\yy-f F2 7 iiftnyu 
-^{mm(Dvvy^ Y2sitt^\,zmm-^n. mmy 

T\ mii?iiSX-r-y^2 2*<;i-7 (r»i) ^nsi:. «K 
^j^#i 4oyby-i'F 1 4 aA^mm^n'i.iitfefc, 

U 2 4 (Da^;l 24 c '\©|Hl!S*^^»f?nT U U- 
30 2 4*<alg^2 4 a iJ'x^tJ^X. Stl. mUmWiffl 8 

©y uy-r f 1 8 ammtn^o 

[0 0 3 2] milCTTst^oiC. ybyi'Fl 4 a. 1 

8 amm-^n^tmrnmi^ni 4. i suti^ic^m 
soyp^^-hit^yi'tmm-^n^ttiiic. ^uay 

7 0/^-1'D-y h#-F^cDErft©Wi^ti 

oT^>"J:y^f2 0?ftS2 b. 2 ci}^^<DSm<D^WHt 

40 ^±$nSo -r*^■fe^ ^i^PSX-f •y^2 2;?)^;r7^ 
nTV^§i:t{c^i^bA-8 a*^W^5nfci:bTfe, 
ttEi^U y^f*2{C^-r§Ea<0iiigBf;b^^±$n. 

[0 0 3 3] ccommmmxii. i^mt^7^y^>< 
yh8 4 (Dmrnici^-^xmrn^mmoy^iiiLmicmmt 

mm'^tLX. #W*Saw(7)7:5'-y^^yh8 4*^ 

g«$n. Eiio (a) (c^fcfc^tc, >/";:/^*2«iR 
50 !^7^lR)^:#3B:^IR)®x^a-^nIfllSLl. L2*^^n€ 
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nUbV^ (L1=L2) fiiST'lfXhyZ pj&^i^lhtTl/'' 

^tt^o ncT. 010 (b) izynt^oic^ mm 

W (>W) (D7^'y^:<yh8 4'lc^^t^t. 'yV 
ha-^Bltg«Ll*MN$<«:5 (L1*<L1) o S 

fc. 010 (c) t^-rj;^K. Maw" «w) <DT 
>y f-^ >' h 8 4 • ■ }c3:s^-r s i:, >"J 2 l 

L2";bVh$<:&5 (L2"<L2) o CcDJc^tT^-y 

!?> iK)ii;3iS]^fct±#?g:^iBitDXhn-i'Pi^MLr'. 

Itl (P^f^Ll' =L2'. LI" =L2") JC^Oo *^fii6 

OtDHufey 3tC^ttP.n/c^Sg|57 3 bWiSSils 7^ 
7.;Ht0t!>'9 4^g|5tcKtt6nfc->y:/;l/9 4 aOii 

[0 0 3 4] 09(C^f .t^JC. S$^-FtCt3l>T« 20 

:/u-+7.-i'yf-2 iA^pgjiS2 1 PiK^i^g^^sn 

?.©T% UU-Z 5. 2 6<?)3f';l/2 5 c. 2 6 c{45i« 

^n-f'J U-2 5, 2 eii^n^en ai&}^2 5 a. 2 6 a 

2 4cDn-i';l/2 4 cA^fflW^nrU U-2 4*^bg;i^2 

4 bij'N^f^men. mmmmn 1 8©y ^y-r f i 

[00 3 5] 0 7 ^c^^■r<i; 9 tc> yp/'l'Fl 4a, l 30 

8 atmm-^n^tmm^^ni 4. 1 satuc&m 

:/l S^fitB (n) tci?]Dg|x?)„ i:ni;:j;oT. /V 
P7 FrSffiMl 6*^e.OEttarSJE/Wn>y h^^#l 
2<D/Wa>y F:3^-F 1 2a^m^^n. fftiE/Wn-y 
hi?]^#i 2tij4B (P) tc^0ilx.?>n5i;fcttc, 
/WP-y Ffflffigl 65!)^e)(DiE?Sli''WP'y F^x<y^ 
#1 7(D>'WP-y F:}?-F'\m*n. --WP-yhf-x 
-y^#l 7tiP,3S(#^^nSo 40 
[0 0 3 6] ilCTs ^J^lfS/Uy^"2*^01 0 (b) 
©m^ (Ll'<2') KtbK>. t^st>^yv-h.l 0(Dm 
ffi 7 3 {ClSlt P,nfc^^g|5 7 3 b (DiS**^7 X;H <D 
ifyg 4 5tffi{c^tte.n/c--yy;l/9 4 acD]9i^<J;0{g 
<*oT*30, LI' = L2'©t»cSil-r?>/ci6'>'Jy^^'2 
^#?8?-(t5«-&{Ct±, 7U-^7 0©^7?*>e)ffl!m 
7 1 i:^?i'-V9 \ (DWi\z^^mXL. f•3■>:^•y F4 6 

- 8 a ^0 6 (D^En A iJtc^^i^ 1j\p\mm^ 8 ;grffiB 
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^^jti!)ffl«ovuy-YF2 8*w$n. m^^u-^m 
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^»3^x.P>n§i:i:fe(c, 'J U-2 6©n-i';l/}<3^jl«$ 
nTUU~2 6{ib^^2 6biJ'\^l?g|^e)nSo L 
fcA^oT. mil;pex-i''y^2 27b^^oT5)->Jijt$ 

n. uu'-2 4(DP-r;U2 4 ctmn^nxi^nm.^^ 
# 1 8oy p/^' F 1 8 a immtti-r. nmrnmi^ i 

1 7«^x>y^#i:LT«ie-r§o bfcA^oT. 
gx-r -y ^ 2 2 A^i^^f^^nr n 
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IBSX^ «y ^ 2 2 A^^o yjift il«BKWm# 

1 4c7)yix/^Fi 4a«i!i?i$n. mmm^\ 4t± 

fiB (P) {C^<9^^e)n§:^)^ ■f^Ht-FtcfcV^Tti 
F p -y ^ l//^- 8 6 *^P -y ^^f^$n50T\ p -y 

X. i*)I/VP>y F 1 2©>'WP-y FjK-F 1 2 a(c« 

^ii^nSo ^'p|l^:-F^c*5v^T^i@^*/^-4 5^15? 

t)#ttT^i^U'/'?-8 aCDctJifufiA^eo^gj^ffii-r 
fSfc^^UA-8 a*^tf5i{!iB*^?>^{t$nfci: 
LTt, ±3iELfcJ;-5{i:''^'fP>y Ff-x>y^#l 7ti^=f- 
x-y^'#tbT«ltgU *^07j|p]^g5#8 a©P:!l?-F 
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fflElll8SO«iSE;/3 (m«9 Okg/cn ) 
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tt^0««:'J^^< bT+)-x-^:/i/3 ytt^<7)Mb^»J 

[00 4 1] ( 2 ) 2 -\(Di±m<oii^m^m 

mLxm^mmt^'^EE^^ic^i^^x. s.m(o^m^m 



It r>820 0 0-2 3 8 5 20 
14 

-4 5^m^frz<DX\ mmnanmcrpiLimicum 
n (xh-yf^tLxmm . mEi/vy^2t'^<D!± 
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rc. wmntT. h y y^^-mtLrcODx-^bmittmn 

So /Kx^- 8 b^i:F«9iiSLfcd-^-;^8 c©$|{t« 
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[0 0 4 4] (5) 7"P-4^7.-r-yf-2 1 i:U U-2 4 
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E^-y-fi 3*3j;a"^fy^*^e.3iKiTLT'j-i'*'>^< 

■r § X h <y y#1i^^-oco jK-;!^^ 3 iuB^m^f 8 (C 
ckt>^31L/-c*^ 1tM¥7- 1 3 2 7 2 3^^$li{J:P^ 

$ nr v ^ s ck ^ * X 3 t, ^ s 

ji^<D3iiLmm^fftmmmmLxi>^h\ c<Dt§-^ 
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